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The C. elegans ﬂamingo homologue FMI-1 is involved in
pioneer-mediated axon guidance in the ventral nerve cord
Andreas Steimel a, Irene Wacker b, Harald Hutter a,b
a Department of Biological Sciences, Simon Fraser University,
Burnaby BC, Canada
b MPI for Medical Research, Heidelberg, Germany
The ventral cord of C. elegans consists of two ventral cord axon
tracks, which are established through sequential outgrowth of
pioneer and follower axons. The PVPR axon pioneers the left axon
track closely followed by the PVQL axon. In a genetic screen for
animals with defects in ventral cord axon guidance we isolated
alleles of the non-classical cadherin fmi-1 the homologue of Droso-
phila Flamingo and vertebrate CELSR1, 2 and 3. Fmi-1 mutant
animals display highly penetrant PVP and PVQ axon guidance
defects and disrupt the pioneer–follower relationship between the
PVP and PVQ axons. The PVQ axons cross the ventral midline, leave
the ventral cord or stop prematurely in almost all fmi-1 mutant
animals. Other ventral cord axons are also affected. HSN axons circle
around the vulva in 68% of fmi-1 mutant animals and almost
invariably stop before reaching the head region. Interneuron axons
in the right axon track are affected in a smaller fraction of fmi-1
mutant animals. A 2.6kb fmi-1-promoter GFP reporter construct is
mainly expressed in neurons including PVP, PVQ and HSN. Expres-
sion starts during gastrulation before axon outgrowth, persists
throughout all larval stages and decreases in adults. A full-length
FMI-1::GFP construct is predominantly localized to axons, suggesting
that FMI-1 could mediate adhesion between pioneer and follower
axons.
doi:10.1016/j.ydbio.2008.05.261
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The role of PDGF-AA-ﬁbronectin interactions in the directed
migration of mesendoderm cells during gastrulation
Erin M. Smith, Maria Mitsi, Matthew A. Nugent, Karen Symes
Department of Biochemistry, Boston University School of Medicine,
Boston, MA, USA
Platelet-derived growth factor-AA (PDGF-AA) plays vital roles in
cell motility in cultured cells, whole organisms, and tumors. Our
previous work suggests that during gastrulation in Xenopus laevis
embryos PDGF-AA signaling provides guidance cues that direct
mesendoderm cells as they migrate across the ﬁbronectin-rich
extracellular matrix lining the blastocoel roof. We have also shown
that the PDGF family member, vascular endothelial growth factor
binds to ﬁbronectin and that this interaction is modulated by
heparin-mediated structural rearrangements within ﬁbronectin.
Thus, we hypothesized that a similar heparin-mediated change in
ﬁbronectin organization exposes binding sites for PDGF-AA and that
this PDGF-AA-ﬁbronectin interaction is important for directed cell
migration during gastrulation. In support of this, we observed that
125I-PDGF-AA binds speciﬁcally to ﬁbronectin, but only after the
ﬁbronectin has been treated with heparin. Using proteolytic
fragments of ﬁbronectin we localized the heparin-dependent
PDGF-AA binding site to a 40kDa carboxy-terminal region of
ﬁbronectin. To demonstrate that these interactions are involved in
directing cell migration during gastrulation, we utilized an estab-
lished ex vivo assay in which we observed that heparitinase III
treatment randomizes the direction of mesendoderm cell move-
ment. Taken together these data indicate that heparan sulfate
mediates PDGF-AA-ﬁbronectin interactions necessary for the direc-
ted migration of the mesendoderm cells during gastrulation.
doi:10.1016/j.ydbio.2008.05.262
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Regulation of twist function in developmental and pathological
epithelial-mesenchymal transitions
Rachel M. Lander, Carole LaBonne
IBiS, Department of Biochemistry, Molecular Biology and Cell Biology,
Northwestern University, Evanston, IL, USA
Investigating the role neural crest factors play in embryogenesis
is key to understanding vertebrate development and also tumor-
igenesis. Neural crest cells are multipotent, proliferative stem cells
that undergo an epithelial–mesenchymal transition (EMT) and
migrate to distant regions of the embryo where they give rise to a
variety of derivatives. Key transcription factors controlling EMTs
during neural crest development, such as Twist, also appear to
regulate tumor metastasis. Twist is a bHLH (basic helix–loop-helix)
transcription factor expressed in premigratory, migratory, and
differentiating neural crest. Depletion of Twist in Xenopus has
demonstrated the necessity of Twist throughout neural crest
development, including EMTs. In order to understand how Twist
regulates the neural crest and metastatic progression of tumor cells,
we are investigating the post-translational mechanisms controlling
its activity. We show that Twist interacts with known regulators of
the neural crest and pathological EMTs including Slug, Sox9, and
Foxd3. These interactions are dependent on the WR domain of
Twist. We map the amino acids within this domain mediating these
interactions and identify key residues mutation of which abrogates
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